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Generally the metamorphosis-stage of the swimming tadpole larvae of ascidians 
are not always constant. In Halo,ynthia roretzi (v. Drasche), the metamorphosis 
occurs generally at about 12 hours after hatching (Hirai 1941), but very often a part 
of larvae continue their swimming without metamorphosis for several days, though 
the other part of them had already metamorphosed. Besides, we become aware 
of the onset of the metamorphosis only when the resorption of the tail has taken 
place. Therefore, the process of the metamorphosis from the onset is difficult to 
be observed as Hirai already mentioned. From 1959, the present·writer found 
on some ascidians that the vital staining of the swimming larvae initiate their 
metamorphosis, and he reports in the present paper a result on Halocynthia roretzi. 
MATERIAL AND METHOD 
The developing eggs of Halocynthia roretzi (v. Drasche) were obtained by 
spontaneous spawning which was described by Hirai and Tsubata (1958). From 
October 11, 1960, the animals in the laboratory began spawning, and sufficient 
fertilized eggs were placed in an ice-box at l0°C. The swimming, larvae were 
obtained two days after the spawning. The solutions of Nile blue S, Neutral 
red and Toluidine blue were used for the vital staining experiments. 
OBSERVATION 
In 1960, the experimental observations of the effect of vital staining on the 
tadpole larvae of H. roretzi were carried out. A drop of one per cent solutions of 
Nile blueS, Toluidine blue and Neutral red are diluted in ten cc. of normal sea water 
respectively, and the larvae were stained vitally in those solutions. In the effects 
of those solutions, both of those of Nile blueS and Toluidine blue showed distinct 
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effects, but that of the latter seemed to somewhat disturb complete absorption of 
the tail. On the other hand the effect of the solntion of Neut ral red is not so 
distinct as other solutions. Therefore, in the present study, chiefly the solution of 
N ile blue S was used . 
Effect of the sohttion of Nile blue S on the larvae soon after ha.tching. Thirty-five 
larvae which soon after hatching were immersed in the solution of Nile blue S for 
ten minutes, then they were returned to the normal sea water. At first the 
envelopes of the larvae were stained purple blue but they discoloured vvithin about 
five minutes in the normal sea water. The ectodermal epithelium of the larvae was 
stained blue, while the inner tissues were not so distinctly stained. I n this ex-
periment no effect of staining on the larvae was observed for three hours, and the 
larvae kept active swimming (Fig. 1). 
Fig. 1. Tadp ole la r vae which were treated with solution of 
Nile b lue S soon after hatching. A result three hours after 
staining . 
Effect of the sohttion of Nile BlueS on the larvae which passed a day after hatching. 
The staining method was the same as the above experiment. In this experiment, the 
tails of three among 35 larvae began to be absorbed within ten minutes. Then the 
tails of all other larvae began to be absorbed within 20 minutes. Within an hour 
the tails of one third of the larvae were absorbed to t he length of less than one 
third of the tail length . Within one and h alf an hour, the tails of 85 per cent of 
the larvae were distinctly absorbed (Fig. 2). \Vithin three hours the absorption 
of the tails of all larvae were completely accomplished, though a few larvae retained 
a short part of the tails . 
Effect of !he solution of Nile blu.e Son the larvae wh1:ch past fou.r days without meta-
morphosis. When the eggs were kept in an ice-box at 10°C, the writer cottld obtain 
half of the swimming larvae in a Petri-dish which h ad passed four days extending their 
metamorphosing stage, while the other half had already b Bcome fixed and metamor-
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Fig. 2 . A part of the tadpole larvae which were treated with 
solution of Nile blue S a day after hatching. A result one and 
half a n hour after staining. 
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phased on the bottom of the glass. The anterior parts of the bodies of those swim-
ming larvae projected distinctly, and the rudiments of the atrial cavities were visible 
behind the sensory v.esicles. Forty-two larvae were immersed in the solution of 
Nile blue S for ten minutes and then returned to the normal sea water. vVithin 
20 minutes, a tail of a larva began to be absorbed. Within 40 minutes, the tails 
of about one third of the larvae were absorbed to one third of the tail length, and 
the other larvae were swimming actively. vVithin six hottrs, 34 larvae finished 
their absorptions of the tails, and the other eight larvae kept their swimming 
without absorptions. 
CONSIDE RATION 
In the experiments, the vital staining of the tadpole larvae seemed t o effect 
as a st imulation of initiation of metamorphosis as Oka (1958) d escribed on a com-
pound ascidian. The solution of Nile blue S is a favourable staining for the larvae 
of H. 1'oretzi, because it distinctly stimulates to initiate met amorphosis and the 
tissues which are stained blue are conspicuous against yellowish tissues of the 
larva itself, and showed no toxic effect for further processes. The most distinct 
effect of the staining was observed on the larvae which had passed a day after 
hatching. On the other hand, the effect was not observed on the larvae soon after 
hatching within three hours. From those facts, it was considered that the 
tadpole larva of this species has a duration of swimming which is important for its 
metamorphosis. I n the larvae, which had passed four days without metamorphosis, 
the effect of staining was not so distinct as that on the larvae which h ad passed 
a day, but it seemed to compel the larvae to metamorphose. 
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SUMMARY 
1) The vital staining of the solution of Nile blue S shows favourable effect 
to initiate the metamorphosis of the tadpole larvae of Halocynthia roretzi (v. 
Drasche). 
2) When the larvae soon after the hatching are treated with the solution of 
Nile blue S, they show no metamorphosis for three hours. 
3) When the larvae, which passed a day after hatching, are treated with the 
·soh1tion of Nile blue S, the tails of the majority of the larvae are absorbed within 
one and half an hour. 
4) When the larvae, which passed four days without metamorphosis, are 
treated with the solution of Nile blue S, they show metamorphosis. 
5) From those facts, it is supposed that this species has a duration of swim-
ming of the larva of which is valuable for the differentiation of metamorphosis. 
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